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Abstract 
 
This dissertation was written as part of the Master of Laws (LL.M) in Transnational 
and European Commercial Law, Mediation, Arbitration and Energy Law at the 
International Hellenic University.  
In general, the dissertation targets to examine the phenomenon of climate change, 
as well as the handicaps of the existing international law which do not permit a totally 
successful energy policy. The dissertation includes, primarily, an analysis of the indexes, the 
causes and the impacts of climate change. Subsequently, there is a description of the 
advantages and the disadvantages of conventional and non-conventional energy resources, 
as well as of renewable and non-renewable energy resources. Consequently, the main point 
at issue focuses on the legal framework which has been developed in terms of climate 
change and energy consumption. The outlook of this research targets to present the 
interaction of energy policy with climate change within the ambit of international law and 
searches for an implementation which would not put in danger the existence of 
environment and human being. 
I would like to mention some persons who contributed to this dissertation through 
their unconditional offer and their knowledge. Firstly, I want to thank my supervisor Dr. 
Theodore Panagos for his support, help and useful remarks towards the writing of this 
dissertation. Moreover, I would like to thank my family and my friends for their continuous 
endorsement and patience during the entire composition of my thesis. 
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                                                                                                                                Vaitsi Lida 
                                                                                                                    31/01/2017 
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Preface 
 
“The concept of war is outdated, but we do need to fight. Countries think about their 
own national interest rather than global interests and that needs to change because the 
environment is a global issue. It is not sufficient to just express views; we must set a 
timetable for change in the next two to four years.” 
Dalai Lama 
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Introduction 
 
The research of phenomena which are related to our planet affecting its substance is 
of vital importance for the human being. Powerful climate legislation in combination with 
appropriate energy policies could offer a wide range of answers to the scientific and political 
community who try to find the optimum way towards the accomplishment of sustainable 
development.  
The dissertation initiates from a delineation of the causes and impacts of climate 
change, in order to provide with a better understanding of the various fluctuations in 
climate. The second chapter consists, primarily, of a categorization of energy resources and 
subsequently, a description of the connection of the energy sector with climate alterations. 
The third chapter depicts the international legal framework that has been developed with 
regard to climate change. Consequently, the fourth chapter introduces the basic elements 
of the Paris Agreement1 (Agreement), namely the treaty adopted at the twenty-first session 
of the Conference of the Parties (COP)2 to the United Nations Framework Convention on 
Climate Change (UNFCCC) held in Paris from 30 November to 13 December 2015. In further, 
it focuses on the statutory provisions of the Agreement and its legal character. Paris 
agreement constitutes the cornerstone of a new era for energy policy and climate change; 
thus, it should be examined thoroughly. The two last chapters of the dissertation are 
devoted to a critical examination of the deficiencies of the Agreement and a suggestion of 
the ways which could lead to a profitable implementation. 
 
 
 
 
                                                 
1
 United Nations, United Nations Framework Convention on Climate Change (2015). Paris Agreement, opened 
for signature 22 April 2016, entered into force 4 November 2016. Available at: 
https://unfccc.int/resource/docs/2015/cop21/eng/l09.pdf  
2
 Unfccc.int. (2017). COP. [online] Available at: http://unfccc.int/bodies/body/6383.php [Accessed 13 Dec. 
2016]. 
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1. An analysis of the global climate change 
 
According to a great majority of scientists –about 97 % (Cook et al., 2016)3- and a 
range of scientific organizations, intergovernmental bodies, science academies and even 
American scientific societies, climate change is undeniable, while its expressions –notably 
global warming- is mostly due to human activity.4 However, there is a small percentage of 
scientists who support that the anthropogenic global warming lacks in evidence (Stirling, 
2016).5 Despite this dispute, the scientific evidence, as well as the agreement of global 
leaders in Paris,6 confirms the existence of variations in climate which are caused by both 
natural phenomena and human activities.  
 
1.1 The evidence towards climate change 
 
According to a range of evidence, our planet constantly changes. National 
Aeronautics and Space Administration (NASA) numbers on its website all these facts that 
prove the variations of climate and the involvement of human activity in these variations, 
while it poses certain dilemmas for their confrontation.7 Each of them is equally important 
and gives a deafening sign that something has started to malfunction. The 
Intergovernmental Panel on Climate Change (IPCC) has also contributed with its reports on 
the assessment of climate change and its mitigation.  
The first point that moves toward the climatic change is the increase in global 
temperature. The upward trend of surface temperature is evaluated by both NASA’s 
Goddard Institute for Space Studies (GISS) in New York (GISTEMP) and the National Oceanic 
                                                 
3
 Cook, J., Oreskes, N., Doran, P., Anderegg, W., Verheggen, B., Maibach, E., Carlton, J., Lewandowsky, S., kuce, 
A., Green, S., Nuccitelli, D., Jacobs, P., Richardson, M., Winkler, B., Painting, R. and Rice, K. (2016). Consensus 
on consensus: a synthesis of consensus estimates on human-caused global warming. Environmental Research 
Letters, [online] 11(4), p.048002. Available at: http://iopscience.iop.org/article/10.1088/1748-
9326/11/4/048002 [Accessed 13 Dec. 2016]. 
4
 Climate.nasa.gov. (2016). Scientific consensus: Earth's climate is warming. [online] Available at:  
http://climate.nasa.gov/scientific-consensus/ [Accessed 14 Dec. 2016]. 
5 Stirling, M. (2016). Consensus Nonsensus on 97%: Science is Not a Democracy by Michelle Stirling: SSRN 
[online] Available at: https://ssrn.com/abstract=2807652 [Accessed 14 Dec. 2016]. 
6
 See chapter 4 
7
 Climate.nasa.gov. (2016). Climate change: How do we know?. [online] Available at:  
http://climate.nasa.gov/evidence/  [Accessed 14 Dec. 2016]. 
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and Atmospheric Administration (NOAA), as they have recorded 2015 as the warmest year 
since 1880. 8 Except for surface, the sea temperature has also increased according to the 
analysis of the Extended Reconstructed Sea Surface Temperature (ERSST)9 (see Figure 1). A 
similar to ERSST dataset, known as NOAA Merged Land-Ocean Global Surface Temperature 
Analysis Dataset (NOAAGlobalTemp) points out a rising inclination in the merge of global 
sea surface temperature with land surface air temperature 10 (see Figure 2). Ocean heat –
measured in joules- constitutes another indicator of global warming. According to various 
models of measurement, the ocean heat is moderately increasing during the last 30 years 
(see Figure 3).  
 Another alarming event experienced by our planet concerns the rise of sea level 
which could put in danger certain regions. The measurement is based either on tide gauges 
or on satellite altimeters and points to a rise at a rate of about one-eighth of an inch (3.2 
mm) per year.11  There are various articles and researches which confirm this phenomenon 
and simultaneously explain its ratio (see Figure 4). The evidence in favor of climate change is 
succeeded by the shrinking of sea ice in Arctic and of ice sheets in Antarctic and Greenland.12 
A great volume of glaciers has also retreated complementing the testimony to fluctuations 
in ice masses. 13  
Some other facts, which supplement the scientists by evidence, refer to the 
acidification of oceans and the fall of amounts of snow cover. According to the stats of 
National Snow & Ice Data Center (NSIDC), satellite measurements confirm the decrease of 
                                                 
8
 NASA. (2016). NASA, NOAA Analyses Reveal Record-Shattering Global Temperatures. [online] Available at: 
https://www.nasa.gov/press-release/nasa-noaa-analyses-reveal-record-shattering-global-warm-
temperatures-in-2015 [Accessed 14 Dec. 2016]. 
9
 Ncdc.noaa.gov. (2016). Extended Reconstructed Sea Surface Temperature (ERSST) v4 | National Centers for 
Environmental Information (NCEI) formerly known as National Climatic Data Center (NCDC). [online] Available 
at: https://www.ncdc.noaa.gov/data-access/marineocean-data/extended-reconstructed-sea-surface-
temperature-ersst-v4 [Accessed 17 Dec. 2016]. 
10
 Ncdc.noaa.gov. (2016). NOAA Merged Land Ocean Global Surface Temperature Analysis (NOAAGlobalTemp) 
| National Centers for Environmental Information (NCEI) formerly known as National Climatic Data Center 
(NCDC). [online] Available at: https://www.ncdc.noaa.gov/data-access/marineocean-data/noaa-global-
surface-temperature-noaaglobaltemp [Accessed 17 Dec. 2016]. 
11
 Climate.gov. (2016). Climate Change: Global Sea Level | NOAA Climate.gov. [online] Available at: 
https://www.climate.gov/news-features/understanding-climate/climate-change-global-sea-level [Accessed 17 
Dec. 2016]. 
12
 Nsidc.org. (2016). SOTC: Ice Sheets | National Snow and Ice Data Center. [online] Available at: 
http://nsidc.org/cryosphere/sotc/ice_sheets.html [Accessed 17 Dec. 2016]. 
13
 Nsidc.org. (2016). SOTC: Mountain Glaciers | National Snow and Ice Data Center. [online] Available at: 
http://nsidc.org/cryosphere/sotc/glacier_balance.html [Accessed 17 Dec. 2016]. 
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snow cover especially in the Northern Hemisphere,14 while NOAA indicates that the increase 
of emissions of carbon dioxide is the main responsible for the alteration in the pH of the 
ocean.15 The “puzzle” of climate change is completed by the various references -such as U.S. 
Climate Extremes Index (CEI), U.S. Billion-Dollar Weather- 16, of an increasing number of 
extreme events happening -in particular- in certain regions of the United States. In order to 
be more specific about this objective, a definition of climate extreme should be given. 
According to the special report of the IPCC (Field, 2012), climate extreme is “the occurrence 
of a value of a weather or climate variable above (or below) a threshold value near the 
upper (or lower) ends of the range of observed values of the variable.” The confidence for 
changes in an extreme event is medium, as the climate extremes are rare. Nevertheless, an 
upward trend of heavy precipitation events and more intense droughts is observed in 
certain regions. 17  
                                                 
14
 Nsidc.org. (2016). SOTC: Northern Hemisphere Snow | National Snow and Ice Data Center. [online] Available 
at: http://nsidc.org/cryosphere/sotc/snow_extent.html [Accessed 17 Dec. 2016].  
15
 Oceanservice.noaa.gov. (2016). What is Ocean Acidification?. [online] Available at: 
http://oceanservice.noaa.gov/facts/acidification.html [Accessed 17 Dec. 2016]. 
16
 Ncdc.noaa.gov. (2016). Extreme Events | National Centers for Environmental Information (NCEI) formerly 
known as National Climatic Data Center (NCDC). [online] Available at: https://www.ncdc.noaa.gov/climate-
information/extreme-events [Accessed 17 Dec. 2016]. 
17
 IPCC (2012), Summary for Policy Makers in: Managing the Risks of Extreme Events and Disasters to Advance 
Climate Change Adaptation. A Special Report of Working Groups I and II of the Intergovernmental Panel on 
Climate Change. [Field, C.B., V. Barros, T.F. Stocker, D. Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrandrea, K.J. Mach, 
G.-K. Plattner, S.K. Allen, M. Tignor, and P.M. Midgley (eds.)]. Cambridge University Press, New York, pp 5 - 8 
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Figure 1: Average Global Surface Temperature, 1880 - 2015 
Source: Epa.gov. (2016). Climate Change Indicators: Sea Surface Temperature | Climate Change Indicators in the 
United States | US EPA. [online] Available at: https://www.epa.gov/climate-indicators/climate-change-indicators-sea-
surface-temperature#ref6  [Accessed 15 Dec. 2016]. 
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Figure 2: Annual Mean Anomaly Times Series and Trends for 1995 - 2014: Version 4.0.0 versus Version 3.5.4 
Source: Ncdc.noaa.gov. (2016). [online] Available at: https://www.ncdc.noaa.gov/sites/default/files/global-temperature-
anomaly-time-series-and-trends.png [Accessed 17 Dec. 2016]. 
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Figure 3:  Ocean heat content, 1995 - 2015 
Source: Epa.gov. (2016). Climate Change Indicators: Ocean Heat | Climate Change Indicators in the United States 
| US EPA. [online] Available at: https://www.epa.gov/climate-indicators/climate-change-indicators-ocean-heat#ref6 
[Accessed 17 Dec. 2016]. 
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Figure 4: Global Average Absolute Sea Level Change, 1880 - 2015 
Source: Epa.gov. (2016). Climate Change Indicators: Sea Level | Climate Change Indicators in the United States | 
US EPA. [online] Available at: https://www.epa.gov/climate-indicators/climate-change-indicators-sea-level [Accessed 17 
Dec. 2016]. 
  
 
 
 
 
1.2 The reasons behind climate change  
 
Climatic change is due to various causes which could be divided into natural and 
anthropogenic. A certain group of scientists (Stirling, 2016) claims that the human factor is 
not responsible for the climate change. However, there is a wide range of evidence 
(Maibach, Myers and Leiserowitz, 2014) which points out that human intervention is equally 
10 
 
-or even more- important to the creation of climatic change.18 19 The increasing emission of 
greenhouse gases (GHG) is capable of confirming the latter point of view, indicating the 
urgency of alterations in terms of energy policy. The global leaders should assume their 
responsibilities and find solutions in energy sector before these pollutants damage the 
substance of the atmosphere and ecosystems.  
 
1.2.1 Greenhouse gases  
 
According to NASA, the majority of scientists denote the rise in the emission of GHG 
as the main guilty of the increase of surface temperature. In fact, the various data provided 
by research and articles confirms the intensification of the natural greenhouse effect. The 
greenhouse effect is also responsible for the melting of glaciers and the warming of oceans. 
In further, it constitutes, in a broader meaning, the cause of sea level rise which is provoked 
by the latter indicators of climate change. 20 In other respects, it is a natural phenomenon 
which provokes a natural increase of surface temperature and contributes so as to make the 
Earth a habitable place. In particular, the sunlight through the atmosphere reaches the 
surface of the Earth, where it is absorbed and then radiated upward in the form of infrared 
heat. GHG absorb a great volume of this heat and emit it back to the surface. 21 The most 
important gases which either maintain or intensify the greenhouse effect –depending on 
circumstances- are water vapor, carbon dioxide (CO₂), methane (CH₄), nitrous oxide (N₂O) 
and fluorinated gases (see Figure 5). 
Water vapor constitutes the main responsible for the natural greenhouse effect. It 
does not increase by virtue of human activities; nevertheless, the rising temperature, which 
                                                 
18
 Maibach, E., Myers, T. and Leiserowitz, A. (2014). Climate scientists need to set the record straight: There 
is a scientific consensus that human-caused climate change is happening. Earth's Future, 2(5), pp.295-298. 
19
 IPCC (2014). Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II and III to the Fifth 
Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing Team, R.K. Pachauri and 
L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland, pp. 40 - 49 
20
 Church, J.A., P.U. Clark, A. Cazenave, J.M. Gregory, S. Jevrejeva, A. Levermann, M.A. Merrifield, G.A. Milne, 
R.S. Nerem, P.D. Nunn, A.J. Payne, W.T. Pfeffer, D. Stammer and A.S. Unnikrishnan (2013). Sea Level Change. 
In: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment 
Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. 
Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, 
United Kingdom and New  York, pp. 1142 - 1190 
21
 Climate.nasa.gov. (2016). A blanket around the Earth. [online] Available at: http://climate.nasa.gov/causes/ 
[Accessed 18 Dec. 2016]. 
11 
 
is due to the rise of emission of CO₂, provokes its augmentation, since it functions as a 
positive “feedback” to the greenhouse effect. In particular, as D. Rind describes (Kiehl and 
Ramanathan, 2006)  “this effect should occur because the atmospheric water vapor holding 
capacity (the saturation vapor pressure) increases exponentially with increasing 
temperature (via the Claussius-Clapeyron relationship). Increasing water vapor in the 
atmosphere will lead to further warming of the surface, as water vapor is itself a 
greenhouse gas.” 22  
Consequently, carbon is encountered in the Earth’s atmosphere into two forms, 
namely carbon dioxide (CO₂) and methane (CH₄). CO₂ constitutes an element which exists in 
the atmosphere in a smaller amount compared to water vapor, but it is equally significant 
for the absorption of the infrared heat and the greenhouse effect. The normal cycle of 
carbon dioxide includes the release of CO₂ either through the process of respiration and 
decomposition of plants or through volcanic eruptions while photosynthesis and solubility 
of CO₂ contribute to its expulsion, in order for a balanced amount of CO₂ in the atmosphere 
to be accomplished. However, its constant emission because of human activities tends to 
frustrate this balance. After the industrial revolution, the burning of great amounts of fossil 
fuels, in combination with deforestation and intensive land uses has led to an alarming 
increase of emissions of CO₂ during the last decades which amplifies the greenhouse effect 
and creates an upward trend of global temperature (see Figure 6). The high amounts of CO₂ 
are also responsible for the acidification of oceans. 
Methane, except for being a hydrocarbon, constitutes a greenhouse gas which is 
released by both natural and human processes. Wetlands, termites, sediments, oceans, 
volcanoes are the basic natural emitters of CH₄ in the atmosphere. Human activities that 
lead to its increase concern mainly industry and agriculture. The most characteristic ones 
refer to the production, transmission, and distribution of natural gas, the processes dealing 
with crude oil, the digestion of domestic livestock and the drop of wastes in landfills. 
Despite the fact that the lifetime of methane is much smaller compared to the one of 
carbon dioxide, it is considerably responsible for the greenhouse effect, as it is much more 
effective than CO₂ at trapping radiation. 
                                                 
22
 Kiehl, J. and Ramanathan, V. (2006). Frontiers of climate modeling. 1st ed. Cambridge: Cambridge University 
Press, p.251. 
12 
 
Nitrous oxide (N₂O) is a greenhouse gas which is also produced during either natural 
or human processes. The natural ones are correlative to the nitrogen cycle and refer to the 
disintegration of nitrogen from bacteria existing in oceans and soils. The use of synthetic 
fertilizers, the burning of transportation fuels, fossil fuel combustion, and production of 
nitric acid constitute the main human activities which increase the emissions of N₂O within 
the atmosphere.  
Last but not least, fluorinated gases which are distinguished in hydrofluorocarbons 
(HFCs), perfluorocarbons (PFCs), sulfur hexafluoride (SF6), and nitrogen trifluoride (NF3) 
originated only from human activities. Some examples of these processes concern 
aluminum, semiconductor manufacturing, and electrical transmission equipment. 23 Except 
for these gases, chlorofluorocarbons (CFCs) and hydro-chlorofluorocarbons (HCFCs) are also 
very effective GHG created, executively, by human sources. They were used -before their 
restriction grace to Montreal Protocol24 - in refrigerators and air conditioners as a coolant, 
in foam insulation, aerosol sprays, and industrial cleaning solvents. Despite their restriction, 
they are significant for the greenhouse effect because of their long lifetime. CFCs and HCFCs 
also provoke depletion of stratospheric ozone. In fact, this depletion is not a major cause for 
the greenhouse effect and climate change; nevertheless, the ozone hole, partially, boosts 
the negative effects of the greenhouse effect. 25  
 
 
 
 
 
 
                                                 
23
 Epa.gov. (2016). Overview of Greenhouse Gases | Greenhouse Gas (GHG) Emissions | US EPA. [online] 
Available at: https://www.epa.gov/ghgemissions/overview-greenhouse-gases [Accessed 18 Dec. 2016].  
24
 See chapter 3.1  
25
 Hardy, J. (2003). Climate change. 1st ed. Chichester: J. Wiley, pp.18 - 20. 
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Figure 5: Global Emissions by Gas 
Source: Epa.gov. (2016). Global Greenhouse Gas Emissions Data | Greenhouse Gas (GHG) Emissions | US EPA. 
[online] Available at: https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data [Accessed 18 Dec. 2016].  
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Figure 6: Carbon dioxide concentration at Mauna Loa Observatory 
Source: CO2.Earth. (2016). CO2 Acceleration. [online] Available at: https://www.co2.earth/co2-acceleration 
[Accessed 18 Dec. 2016]. 
 
 
 
 
1.2.2 Natural variability of climate 
 
Global warming is also due to natural activities. Climate goes under certain natural 
variations, which are the results of alterations in the conditions of atmosphere and oceans 
and affect the global surface temperature. A characteristic example concerns El Niño and La 
Niña, namely two phenomena which lead to fluctuations in the oceanic temperature within 
the Equatorial Pacific. They are the adverse phases of the El Niño-Southern 
Oscillation (ENSO) cycle and they last nine to twelve months influencing not only the ocean 
but also surface temperature in a global dimension. 26 
                                                 
26
 Oceanservice.noaa.gov. (2016). What are El Niño and La Niña?. [online] Available at: 
http://oceanservice.noaa.gov/facts/ninonina.html [Accessed 18 Dec. 2016]. 
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Another factor which plays a key role on climate changes and depends on certain 
natural phenomena is the solar radiation that comes into Earth –the well-known insolation. 
The intensity of insolation fluctuates according to variables such as the time of year, the 
distance between Earth and Sun, the latitude, the time of day and the atmospheric 
conditions –namely clouds, dust and air pollution. The moderate change in incoming solar 
radiation is also due to sunspots –dark, cooler areas on the surface of the sun- which is the 
result of the intense magnetic activity. Some other phenomena which affect climate in a 
minor degree concern the movement of tectonic plates and Milankovitch cycles (see 
Appendix 1).27 
 
1.3 The consequences of climate change 
 
It is commonsense that when there is a change, there will also be an impact –either 
positive or negative. Unfortunately, climate change has, in the main, negative consequences 
with global dimensions. Every indicator of climate change is important since it can affect in a 
different way not only various sectors of a state but also the whole substance of the Earth.  
According to IPCC reports, there is a strong confidence that global warming in 
combination with the melting of ice and the rise in sea level could lead both human and 
natural ecosystems to high vulnerability. Firstly, there is a medium confidence that the 
indexes of climate change can provoke depletion of water resources in certain regions 
which experience dry climate and low amounts of precipitation. Simultaneously, the storage 
capacity of natural water originated from glaciers is shrinking as a huge mass of ice is 
melting. Large areas of Asia, such as China and India which rely on glaciers in order to obtain 
a part of the indispensable for them water are going to deal with the reduction of “long – 
term” water accessibility. 28 
                                                 
27
 Desonie, D. (2008). Climate: Causes and effects of climate change. 1st ed. New York, N.Y.: Chelsea House, 
pp.24 - 32. 
28
 Craig and Kundis, R. (2009). Water supply, Desalination, climate change, and energy policy by Robin Kundis 
Craig: SSRN [online]. Pacific McGeorge Global Business & Development Law Journal, Vol. 22, pp. 225-255, 
March 2010; FSU College of Law, Public Law Research Paper No. 375. Available at: 
https://ssrn.com/abstract=1418675 [Accessed: 19 Dec. 2016]. 
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Climate change also affects marine species which alter in terms of abundance, while 
marine fishes, invertebrates and phytoplankton move towards poles provoking a general 
change to marine ecosystems. A pretty alarming impact concerns the coral bleaching, which 
is incited by the warming of sea surface temperature and can lead to coral death. Except for 
fish habitat, terrestrial species are also affected by climate change, since they have changed 
their migration patterns, activities, and population. In the words of IPCC, only a little 
number of animals is in danger of extinction because of climate change; however, this fact is 
sufficient enough in order to disrupt ecosystems. 
Crop yield constitutes a sensitive field which has been affected by the various 
alterations of climate during the last decades. Various articles and research for the impacts 
of climate change in crops indicate that agricultural output is afflicted, as the beneficial 
impacts are insignificant compared to the detrimental ones. In addition, food security issues 
arise from the variations of climate. A possible further reduction of crop yields in arid 
regions or in areas with over – population is going to create disturbance in food access and 
eventually in food security. 29 
Human health has not yet affected to a considerable extent pursuant to IPCC 
research. However, there is a medium confidence that global warming accounts for diseases 
and deaths related to the increase of temperature. Human mortality is also influenced by 
the various extreme events –heavy precipitation, extreme heat, cyclones, droughts, waves, 
wildfires- which are rising because of climate change. In terms of extreme events, they have 
also afflicted the balance of certain ecosystems and human systems and intensify their 
vulnerability in climate variations.30  Climate is changing and nature has started to react. The 
consequences may be devastating; thus, the confrontation is more necessary than ever.  
                                                 
29
 Charles, S. (2011). Climate change: Impacts on food safety. Natural Resources & Environment, 26, pp. 44–47. 
30
 For the consequences: IPCC (2014). Climate Change 2014: Synthesis Report. Contribution of Working Groups 
I, II and III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Core Writing 
Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland, pp. 49 - 54 
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2. The interaction of climate change with energy sector 
 
Energy constitutes a fundamental sector of the economy of a state. Energy policies 
are of predominance importance for the confrontation of climate change. An efficient 
energy policy could deal with the negative impacts of the alterations of climate and lay the 
foundation towards sustainable development. 
 
2.1 The energy consumption in general 
 
The global energy consumption has moderately altered during the two last decades. 
According to the statistics of International Energy Agency and Eurostat, there was a general 
upward trend between 1990 and 2015. This trend was disrupted in 2009 when energy 
consumption decreased in terms of global aggregate.31 However, the energy consumption 
was characterized again by a rising motion throughout the years followed 2009 within all 
regions except for Europe. It is noteworthy that despite the considerable increase in 
European inland consumption in 2010, an equally significant decrease happened in 2011 
which continued till 2014. Although the latter fall took place in a more sparing pace, the 
energy consumption amounted in a percentage even lower during 2014 than the one that 
has been recorded since 1990. 32 Europe seems to be more conscious of its obligations 
stemming from Kyoto Protocol. Even if the cause might be the economic crisis which started 
in 2009 and obviously has affected energy sector, the reduction of energy consumption -and 
of emissions- should not be underestimated. Another indicator of the more efficient energy 
policy on behalf of Europe is the Energy Roadmap 2050 (See Appendix 2). 
The same data of International Energy Agency (Key World Energy Statistics 2016, 
2016) provides with a comparison of the total final consumption between 1973 and 2014 on 
the basis of fuel and sector.  The preference to conventional non-renewable energy is 
obvious as oil was in both years the main provider of energy, followed by electricity, natural 
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gas, coal, and biofuels. In terms of sector, during both years oil was used mainly in 
transport, whilst coal use concerned, in the main, the industrial area. In contrast, the 
consumption of electricity and natural gas altered since they were firstly applied to 
industrial purposes, but afterward, they have been consumed for agricultural, commercial, 
public or residential services.33  
 
2.1.1 Conventional non-renewable energy resources 
 
The energy resources are distinguished to various categories. The most important 
categorization is between conventional and non-conventional and renewable and non-
renewable. The categorization is based on the criterion used in order for the sources to be 
described. Taking into consideration their traditional use, they are divided into conventional 
and non-conventional, while taking account of their availability they are classified as 
renewable and non-renewable. The conventional sources of energy indicate something 
“usual” and consist of those resources that have been used for a long time ago. 
Conventional resources -except for water- are also non-renewable since they are limited 
and are not replenished. Simultaneously, they provoke air pollution and environmental 
degradation. The most important conventional sources of energy are fossil fuels (coal, oil, 
natural gas) nuclear energy and water. Water is the only conventional renewable energy 
resource. 34 
Fossil fuels are the most popular category, as they constitute the main energy 
resource worldwide. They are hydrocarbons and they originated from “fossilized” remnants 
of dead and buried animals and plants. The burning of fossil fuels provides with large 
amounts of energy -for industrial or transportation uses- but simultaneously is responsible 
for the biggest part of global emissions of CO₂ in the atmosphere.  
Coal is a solid sedimentary rock composed mainly of carbon. The decayed bodies of 
animals and plants buried in wetlands and having exposed in extreme heat and pressure 
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gradually converted into coal. The subjection into higher pressure led to the formation of 
coal with a higher concentration of carbon and a greater deal of energy. Therefore, on the 
basis of its concentration, coal is divided into different forms, such as peat, lignite, 
subbituminous coal, bituminous coal, anthracite. Peat has the lower concentration of coal; 
thus it is not energy-efficient. Lignite is not in common use. Bituminous coal is richer in 
carbon, the most abundant coal and is used as energy provider on a large-scale. Anthracite 
is even denser in terms of concentration and has the greatest heating value. Coal is 
extracted through mining and is used in various sectors and activities via different 
processes. The most important usage of coal concerns electricity which is produced by its 
combustion. The production of coke through coal conversion is another pivotal use. Coal is 
also harnessed for manufacturing purposes, whilst its conversion into combustible gases 
and liquid fuels is not so common.  
Oil, the well-known black gold is encountered in various forms within upper strata in 
the Earth’s crust. Its basic form of crude oil constitutes a liquid rock which also belongs to 
the category of hydrocarbons. Its formation derives from the decomposition of animals and 
plants which were in the main marine organisms and have been buried on the seabed under 
heat and pressure. This organic matter was trapped by sedimentary rocks and deposited to 
an impenetrable level because of turmoil in the surface of the Earth. The lack of oxygen in 
this level in combination with extreme pressure led to the formation of bacteria which 
disintegrated the decayed remnants into hydrocarbons. The formation of oil passes through 
different levels of maturity -from organic matter to kerogen and from kerogen to crude oil- 
and varies depending on the amount of organic matter, the sedimentation, and the 
temperature. If ever crude oil is extracted, it is pumped from the oil rig to either refineries 
or oil tankers. Oil constitutes the leading fuel for transportation. 
Natural gas is considered as the purest fossil fuel compared to coal and oil. 
However, it still constitutes a considerable pollutant because of the emission -to a smaller 
extent- of GHG and of its widespread use. Natural gas is a mixture of hydrocarbons 
consisting mostly of methane (CH₄) and ethane (C₂H₆).  It is formed in a way similar to oil. It 
derives from decomposed organic material buried in the bottom of the ocean. The remains 
of this organic matter in combination with the sediments, the mud, and the salt are exposed 
to rising heat and pressure, which eventually lead to the disintegration into hydrocarbons. 
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These hydrocarbons, which are of lower concentration and in a gaseous form, make the 
well-known natural gas. Gas can also be produced - more rarely- through organic 
procedures. In general, it constitutes a source of energy for cooking, heating, generation of 
electricity and transportation. 35 36 
Nuclear reactions coming from the transformation of atomic nuclei through nuclear 
fusion or fission release nuclear energy. The nuclear reactions should take place in a nuclear 
reactor in order to be controlled. The nuclear reactors consisted of uranium or plutonium 
control the nuclear chain reaction which originates from nuclear fission in order to harness 
the heat that is released and after all produce electric power. Heat can be used either 
directly or for the generation of electricity. According to World Nuclear Association, nuclear 
energy is cost-effective and friendly to the environment grace to the low emissions of 
greenhouse gases. However, the risk of nuclear accidents and the impacts of radioactivity 
that may be released pose certain dilemmas for its efficiency. Chernobyl in 1986 and 
Fukushima in 2011 constitute characteristic examples of this type of accidents and should 
be taken into consideration in the analysis of the benefits and the disadvantages of nuclear 
power. 37 
Hydropower is the power that originates from falling water and constitutes the main 
renewable resource for the production of electricity globally. According to the recent 
statistics of world energy council, hydropower was responsible for 16, 4% of the world`s 
electric power amongst all sources during 2016 (Worldenergy.org, 2017). There is a 
classification of the plants of hydropower according to their usage. As the population grows 
and the needs of water increase, this abundant resource is in danger of becoming non-
renewable. Thus, hydropower and the storage of fresh water supply should be estimated 
carefully in order for an efficient energy policy towards climate change mitigation and 
adaptation to be succeeded.38   
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2.1.2 Non-conventional renewable energy resources 
 
Non-conventional energy resources are not used on a large scale. They are 
renewable, as they are infinite and their stock is not influenced by their consumption 
ratio. They are also non-pollutant and do not harm the environment, as well as our 
health. 
The energy resource which is in great abundance in the earth and derives from 
the sun is solar energy. There are a lot of different types of this source which are divided 
into direct (solar radiation or more simply sunlight) and indirect (biomass, water, wind) 
solar energy. The distinction is based on the way that solar energy is transformed in 
order to be usable. If there is only one conversion of sunlight, the use of solar power will 
be considered as direct. In terms of its direct form, solar energy has many daily 
appliances. Τhe most simple and widespread solar application is the solar water heating 
that heats the water through various types of solar collectors (evacuated-tube, flat-plate 
collectors). A collector is a machine that absorbs the solar radiation. Except for solar 
thermal collectors, there are the solar photovoltaic panels which absorb the solar power 
and transform it into electricity. Solar energy is used almost everywhere and every day 
in our lives for a range of activities namely warming, freezing, electricity, public 
transportation, environmental cleanup.  
Wind energy, namely the energy of the air which flows, is widely known from the 
earlier years. At first, it was used in order to produce mechanical power, whilst in our 
era it is useful for providing electrical power. It is accessible all over the earth, although 
its efficiency varies according to the strength of the winds. It is exploited through wind 
turbines and machines that over the years have become larger and more profitable at 
the same time. Wind farms, namely an accumulation of wind turbines in the same place 
in order to produce electricity, have also been created. Offshore wind farms which are 
built in a large bunch of water, constitute another type of this category. The advantages 
of this installation refer to the low environmental impact and the high wind velocity. 
However, they are more expensive, not only because of the overpriced formation but 
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also because of supplementary charges, such as the obligation of preserving the wind 
turbines from the salt spray. In general, the installations for the exploitation of wind 
energy despite the fact that are non-pollutant, they may lead to certain negative 
impacts on both the environment and citizens because of the extended land use, the 
noise, the visual effects and the danger that they create in the case of birds. 
Geothermal energy derives from the normal internal heat of the earth and it is 
almost impossible to extinct. Under the Earth`s surface, there is a mixture of hot, molten 
rocks which is called magma. There, an unstoppable production of heat occurs mostly 
because of the decay of radioactive isotopes, like uranium and potassium which lead to 
the generation of geothermal energy. The function of geothermal power stations is 
affected by several factors, such as the location and the formation of the rocks under 
the Earth. There are several types of geothermal resources; some characteristic 
examples are the convective hydrothermal resources, the vapor-dominated systems, 
and water dominated systems. Certain environmental implications are caused by the 
exploitation of geothermal energy. In the underground of earth, fluids which carry 
gases, such as carbon dioxide and nitrogen, could intensify the phenomenon of acid 
rain, global warming and generally of environmental pollution. However, the emissions 
caused by geothermal energy are still pretty lower compared to fossil fuels. 
Tidal energy is the energy which is produced by the surge of the sea when tides 
either rise or fall. The exploitation of tidal energy includes generators which convert it 
into electric power. Tidal energy is harnessed either through a tidal stream with the 
placement of turbines or via bar rages and lagoons. It is not used on a large scale since it 
is on an experimental level and scientists are worried about the possible impacts of 
turbines in marine life.  
Wave energy is produced by the waves and constitutes a type of indirect solar 
energy. Through the wind which is produced by the heating of the Earth, the energy 
passes on the waves. The higher, bigger and faster the waves are, the more energy is 
generated. There are a lot of different machines such as oscillating water column, 
turbines, surge devices that contribute to the exploitation of waves in order to engender 
big amounts of energy. It is commonsense that this is applicable only to certain regions 
with huge waves such as the coast of Oregon, North America, Australia. However, the 
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environmental influence should be taken into consideration. In general, wave energy 
poses certain risks for the ecosystem, as coastal alluvium movements are created and 
water pollution may be caused by wave devices.39  
Biomass, which is produced by organic stuff, leads to the creation of bioenergy. 
The various resources that produce the bioenergy can be forestry, agricultural and 
municipal debris and wastes. Furthermore, little parts of sugar, grain, and vegetable oil 
crops have the potential of generating biofuel. Bioenergy is used mainly for electricity, 
heating power, and transportation. 40 41 Despite the fact that it is considered as 
renewable and ecological due to the low emission of GHG, bioenergy is not that 
renewable if we take into consideration some other environmental impacts. In 
particular, the burning of wood releases a range of air pollutants -such as carbon 
monoxide, nitrogen oxide, methane, dioxins, irritant compounds- which can harm both 
our health and environment. Thus, it may be considered as carbon-neutral, since the 
CO₂ that is released will be absorbed by the tree when it will grow; nevertheless, the 
rest of gases that are emitted pose certain doubts for the renewability and sustainability 
of bioenergy.42 
 
2.2 The impact of global energy policy on climate 
 
The constant increase of the use of fossil fuels instead of renewable energy 
resources is pretty alarming for the environment. Energy policy is inextricable to climate 
since the conventional non-renewable energy affects to a big extent the ecosystems 
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because of the large amounts of carbon dioxide that are emitted. In particular, on the one 
hand, coal due to its high carbon concentration emits in the atmosphere greater amounts of 
CO₂ compared to the other fossil fuels and constitutes the main contributor to the 
anthropogenic global warming.  In further, except for oil spills, the emissions of GHG from 
the various uses of oil contribute to the pollution of the environment and global warming. 
On the other hand, natural gas, despite the fact that it emits a powerful greenhouse gas -
methane-, it simultaneously produces -when it is buried- pretty lower amounts of CO2 
compared to coal and oil. Thus, in spite of being non-renewable, its lower emission of CO2 
could contribute to the reduction of GHG and their environmental impacts. 43 In terms of 
nuclear energy, it is also cleaner compared to fossil fuels. Therefore, the optimum option for 
its use could be the combination of nuclear power development with efficient measures of 
safety in respect of the function of nuclear reactors.  
It is obvious that renewable energy resources are friendlier to the environment -
compared not only to fossil fuels but also to natural gas and nuclear power- and could lead 
to a mitigation of climate change. It is noteworthy that solar radiation itself could cover the 
energy consumption on a global scale if it was exploited in an effective way. Furthermore, 
the wind could generate electricity about seven times over the amount that is produced by 
conventional energy resources. 44 Unfortunately, some of these non-conventional resources 
account for certain environmental impacts. Nevertheless, their negative effects could be 
constrained with a right management and offset of certain parameters, such as emission of 
GHG, costs, pollution of the environment. 
All the evidence indicates that fossil fuels are still abundant and will not disappear 
from the Earth in the near future. Taking into consideration this data, it is clear that there 
should be a more efficient use and exploitation of energy resources which will lead to the 
reduction of conventional pollutant energy and the shift towards renewable energy. As John 
C. Dernbach and Donald A. Brown well stated in their article, “the effects of climate change 
are visible; thus it’s nations’ ethical responsibility to reduce energy consumption -through 
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energy efficiency and conservation- as part of the global effort to reduce greenhouse gas 
emissions”.45 Every nation and every citizen should understand that our planet will not be 
able to bear that amounts of greenhouse gases coming from the extended use of 
conventional energy resources in the next few years. 
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3. The international legal aspects of climate change 
 
Climate legislation is inextricable to international environmental and energy law. 
Both sectors include acts, treaties, and protocols that affect the ways of confrontation of 
climate change by the states. There are some attempts during the last decades which 
indicate an intention of resolving -in terms of law- the problems originated from climate 
change through a differentiation of energy policies followed by the states. 
 
3.1 A brief retrospective of the most important legal attempts 
towards the confrontation of climate change 
 
The legal attempts towards mitigation and adaptation constitute an important tool 
for the confrontation of the issues arisen about climate change. The alterations of climate 
had firstly observed during the mid of 19th century; researchers could observe for the first 
time in history weather variations and compare data. The evidence provided by various 
research centers and the reports of the IPCC -which was founded in 1988- indicated that 
global warming had started since 1910. It is noteworthy that scientists as far back as 1896 -
or even earlier- referred to the impact of emission of carbon dioxide on climate. The 
increase of temperature in combination with ozone problem had to be confronted on an 
international level with efficient legal instruments. 46 47According to the first assessment of 
the IPCC in 1990, the increasing emission of GHG was due to human activities. Despite the 
limited evidence for climate change, even in 1990, there was a strong belief by scientists 
that anthropogenic interference is responsible for the changes of climate. The same report 
also referred to the high concentration of CO₂ in the atmosphere because of the 
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combustion of fossil fuels and the extended land use and to the necessity of energy policies 
which could stabilize this concentration. 48 
The Vienna Convention for the Protection of the Ozone Layer49 is considered as one 
of the most successful multilateral treaties due to the great participation of states. It is the 
first international environmental treaty that provided with a legal framework for the 
protection of ozone. Its predecessor, the Montreal Protocol on Substances that Deplete the 
Ozone Layer 50 comes to complete its gaps and intensify the protection of ozone layer. The 
target of Montreal Protocol was the diminishment and replacement of ozone-depleting 
substances (ODSs) derived from gases that contain atoms of chlorine and bromine. It 
provided Parties with mechanisms in order to respond to scientific process and immediately 
replace a substance that is recognized as ODS. The recognition and the reduction of an ODS 
are succeeded through the adjustments of the Protocol that are applicable to all Parties. 
Montreal protocol is the reason for the elimination of chlorofluorocarbons (CFCs) which was 
the main responsible for the ozone depletion. The replacement of CFCs with hydro-
chlorofluorocarbons (HCFCs) at first and with hydro-fluorocarbons (HFCs) at a second stage 
targets to the complete elimination of ODSs by 2030. Unfortunately, HFCs may be friendly 
with the ozone layer, but their emissions increase the phenomenon of global warming. 
Thus, in 2011 there was a suggestion for the amendment of the Protocol, in order for a 
gradual substitution of HFCs to be succeeded. After all, Montreal Protocol seems to control 
to a notable level the HFCs use, not only in the developed countries but also in the 
developing ones. It can be said that the Montreal Protocol accomplished to reduce the 
ozone destruction and grace to the available technologies and its functional framework 
could contribute in the confrontation of climate change.51 52 
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The United Nations Framework Convention on Climate Change (UNFCCC)53  
constitutes the first step in the attempt towards not only the mitigation but also adaptation 
to climate change. The Conference of United Nations on Environment and Development 
(UNED) which held in Rio in 1992 with the participation of a range of states and 
organizations was a critical juncture in the history of environmental and climate legislation. 
The main targets of the Convention were the cooperation towards the stabilization of GHG 
to pre-industrial levels, the adaptation to the adverse effects of climate change through 
provisional measures, the exchange of information between the Parties to the Convention 
in terms of strategies towards mitigation and adaptation, the promotion of sustainable 
development.54 The creation of a body which would be responsible for the implementation 
of the Convention constitutes another positive element of the treaty.55 According to Article 
7, the Conference of the Parties (COP) shall take care of the successful accomplishment of 
the aforementioned targets. The treaty was drafted by an Intergovernmental Negotiating 
Committee established by the United Nations (UN) in 1990, was concluded on 9 May 1992 
and entered into force on 21 March 1994. 197 countries have ratified the treaty; however, 
the lack of binding character and enforcement mechanisms cancels in a way the high 
participation of states. It is supported that the United States -one of the biggest emitters of 
greenhouse gases globally- would not have ratified the convention if there were binding 
commitments. Certain deficits are also detected in its provisions with regard to pledges. 
Article 4 is quite vague and general; it defines neither “the previous levels in terms of 
emissions” nor the “pre-industrial” ones, while it creates an imbalance between developed 
and developing countries in terms of costs and emissions. Thus, certain states capitalize on 
this ambiguity in order to avoid great cut on their emissions, while some industrialized 
countries that do not want to commit themselves to fund developing countries choose not 
to ratify either the Convention or its accompanied protocol (Kyoto Protocol). These 
handicaps do not, of course, frustrate the importance of UNFCCC. Besides, Article 256 
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introduced an objective of paramount importance which constituted the pillar of the whole 
legal attempt towards the confrontation of climate change. 57 58 
The general framework provided by the UNFCCC had to strengthen through a legal 
instrument, in order for its objectives to be accomplished. Thus, the COP met in Japan in 
1997 and concluded the Kyoto protocol59, an international treaty which entered into force 
on 16 February 2005. Kyoto protocol sets his objectives in Article 2 which constitutes a 
reformulation and simultaneously, a particularization of the provisions of the UNFCCC. In 
Article 3, it restates the target of the reduction of emissions of GHG in a more precise way 
and it refers to the necessity of policies which will lead to economic and sustainable 
development. The most important difference compared to UNFCC concerns the character of 
provisions, since they were binding for the developed States that would ratify it. 
Simultaneously, it established flexibility mechanisms (emissions trading60, clean 
development mechanism61, joint implementation62) for a better implementation of the 
targets and two commitment periods; the first one started in 2008 and finished in 2012, 
while the second one started in 2013 and will end in 2020.  There was also a provision63 for 
the possibility of amendments to the Protocol and for the convening of another meeting, 
namely the Conference of the Parties serving as the meeting of the Parties to the Kyoto 
Protocol (CMP) 64  which would take place “in conjunction with the ordinary sessions of the 
COP.65 66 At the end of the first period, in 2012, the COP adopted in Doha, in Qatar an 
amendment to the Kyoto Protocol in order to continue to exist, as it constituted the sole 
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binding agreement for climate change. Doha Amendment to Kyoto Protocol67 established 
the second commitment period according to Kyoto Protocol, but it has not entered into 
force yet, as 144 parties shall accept it in order to become enforceable. Doha Amendment 
emphasized the context of Kyoto Protocol and set a time frame in order for a global climate 
agreement to be established by 2015. It also opened the path for Paris Agreement which 
constitutes the most recent and notable attempt for a universal agreement around climate 
change.68 Despite the fact that Doha Amendment can be considered a positive advance, 
Kyoto Protocol has dealt with a range of critics which challenge its efficiency. 69 
The Copenhagen Climate Change Conference in 2009 -constituting the 15th session 
of the COP to the UNFCCC- was a significant meeting for the future of global environmental 
problem, without, however, the expected results. 115 world leaders and more than 40,000 
representatives from governments and organizations attended and tried to negotiate. The 
pre-announcements of Head of States which had not ratified the Kyoto Protocol -namely of 
the United States, China, and India- that they were willing to commit to reducing their 
emissions made the expectations even higher.  The basic conversation in Conference was 
around the reduction of global warming and the stabilization of temperature to pre-
industrial levels. The memorable outlook of this conference was the draft of Copenhagen 
Accord in an attempt to promote these targets. 70 Nevertheless, there was no formal 
agreement on the actualization, since the accord had drafted by only five states (United 
States, China, India, Brazil, and South Africa) and not by the UNFCCC. Thus, the COP did not 
adopt the Accord, but only took note of it. Furthermore, it was not legal binding and did not 
suggest ways for the achievement of reduction of global warming. There was only an 
informal commitment on behalf of developed countries to diminish GHG emissions and fund 
developing countries in order to adapt to climate change. In addition, it was decided the 
foundation of four new institutions: a mechanism on REDD-plus, a High-Level Panel under 
the COP to study the implementation of financial provisions, the Copenhagen Green Climate 
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Fund, and a Technology Mechanism. In general, it could be characterized as a minor step 
towards adaptation and mitigation of climate change.71 72 
Cancun Conference in 2010, in Mexico, tried to follow the steps of Copenhagen 
through a better approach; thus, Cancun Agreements73 overpassed the expectations. The 
COP agreed to create environmental friendly technological equipment by 2012. In addition, 
they decided to settle the Green Climate Fund which will finance the developing countries 
for the achievement of the protection of the environment. In further, they defined a Cancun 
Adaptation Framework which would found an Adaptation Committee responsible for 
promoting a better and more manageable adaptation. They, also, reasserted the statement 
of Copenhagen, namely the need of limitation of GHG, as well as the commitment in terms 
of global temperature. Cancun agreements may not be legally binding; however, they were 
adopted by the UNFCCC, making a part of climate legislation and could be considered as a 
useful tool for further political negotiations. In a way, they gave a boost to the Copenhagen 
Accord and together assisted at the improvement of policies towards the resolution of the 
problems derived from climate change. 74 75 
The primary conclusion of the Durban Conference of the Parties that took place in 
South Africa in 2011 was the revealing that the universal community was not prepared for 
new negotiations and a legally binding agreement. The conference itself led to some 
positive actions. One of the most important was the adoption of Durban Platform for 
Enhanced Action,76 which provides a path for further negotiations, based on the objectives 
of Copenhagen and Cancun COPs. In terms of institutional achievements, the conference 
established the Ad Hoc Working Group on the Durban Platform for Enhanced Action (ADP), 
which was responsible for the creation of a legal instrument applicable to all parties. The 
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establishment should not take place after 2015 in order for the instrument to be adopted at 
the COP-21.77 Durban COP certainly opened the way for advancements in the field of legal 
confrontation of climate change on a global scale.  However, the path indicated by the COP-
17 is unclear and does not propose accurate solutions; it shows the way towards a legal 
agreement for climate change but in a quite imprecise way. 78 
 
3.2 Kyoto Protocol; a failure or a step towards confrontation  
 
Kyoto Protocol constitutes -amongst all other agreements- the most ambiguous 
treaty. There are various critics who either support the efficiency of Kyoto Protocol or 
suggest that it is completely flawed. The latter category is divided to those who support that 
Kyoto Protocol constitutes a tiny step for the confrontation of climate change due to its 
inefficiency and those who are, in total, against it and suggest that the problem of climate 
change would be dealt more efficiently without Kyoto Protocol.  
For the majority of critics (Leal-Arcas, 2010) the most important flaw of the protocol 
is the non-ratification of the United States. In fact, US constitute one of the top emitters of 
GHG and the non-participation deprives partially the efficiency of the Protocol. However, 
the non-acceptance of China and India, as well as of the US is not the main problem; the 
protocol itself could be characterized as more problematic. In particular, in terms of its 
targets, it focuses on the reduction of GHG, but it does not pose certain limits which are 
necessary for the accomplishment of a decrease on a large scale. The levels of 1990 cannot 
make a credible reference point below which, the reduction should be accomplished. In 
1990, the climate and the atmosphere were in a different condition; thus, they could bear a 
different percentage of emissions without being affected. The ideal provision should pose a 
certain limit for all countries which, on the base of statistics, would not provoke alterations 
in climate. The percentage of 5% below 1990 levels is simultaneously pretty insignificant 
compared to the number of gases and the constant increase of their emission. Furthermore, 
with regard to the implementation, the mechanisms that are provided are not that 
                                                 
77
 Decision 1/CP.17, Recital 4   
78
 Carlarne, C.P. (2012) ‘Rethinking a failing framework: Adaptation and institutional rebirth for the global 
climate change regime’, Georgetown International Environmental Law Review, 25(1), pp. 16-23. 
34 
 
operational, since there is no description of specific procedures for the compliance of the 
Parties. In addition, the penalties that are provided in case of non-compliance cannot be 
considered as a sanction capable of compelling the states to reduce their emissions and 
apply more environmentally energy policies. 79 
According to one of the roughest critics of the Kyoto Protocol (Pardy, 2004), except 
for the lack of limits, another issue of predominance importance is the differentiation 
between countries in respect of the compulsory provisions. The lack of binding character for 
developing countries is incompatible with the objectives of an international agreement 
which should be based on cooperation and on common accountability, rights, and 
obligations. Pardy also supports that there is no proportion between the emissions and the 
percentages that the states should comply with.80 Nonetheless, there is a minority of critics 
that either denies these flaws or a part of them (Doelle, 2005). According to Doelle, all 
arguments of Pardy could be challenged, as the aforementioned flaws are in fact unfounded 
-or not well-founded- and Kyoto Protocol is effective for the confrontation of global climate 
change. 81 However, the withdrawal of Russia, Japan, and Canada from the second 
commitment period may tend to confirm the majority. One could support that the truth lies 
in between those views. Kyoto Protocol may have certain flaws, but it cannot be considered 
as a complete failure. It emphasized the problem of climate change and it gave motivations 
for a shift towards renewable energy and sustainable development. There is no reason to 
pronounce its success or its failure while, it may be in fact a step towards mitigation and 
adaptation, if, after all, its successor, Paris Agreement manage to fix the deficiencies and 
bear up the challenges of climate change through efficient energy policies. 
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4. The Paris Agreement 
 
COP-21 in Paris in 2015 constitutes one of the highlighted events of the last year in 
terms of climate change. Following the path engraved by the Durban Conference, the COP-
21 adopted on 12 December 2015 the Paris Agreement (Agreement). 82 Despite the fact that 
the negotiations before the adoption were not that successful and there were not many 
positive signs for the accomplishment of consensus between the states, the intensive work 
during the conference and the strong will of the majority of the political leaders gave an 
unexpected result.  Paris Agreement constitutes a legal instrument which is destined to 
unify its Parties in a mutual agreement that will accomplish to combat the effects of climate 
change. 83 A positive feedback which gave a different impetus to the Agreement was the 
ratification on behalf of the United States, China, and India, namely three countries which 
had not ratified the Kyoto Protocol although they account for the greatest percentages of 
emissions of GHG globally. The Agreement has been ratified by 125 Parties and entered into 
force on 4 November 2016.84 
 
4.1 The objective and the main provisions of the Agreement 
 
Paris Agreement is very promising in terms of the objectives posed through its 
provisions. Article 2 provides with the same objective with Kyoto protocol but in a better 
prospect, as it adds a more challenging target of an increase up to 1.5 degrees above pre-
industrial levels. The aspirational language that is used compared to the demanding 
provision of the stabilization of the global temperature to 2 degrees above the levels of the 
pre-industrial era does not frustrate the attempt towards the accomplishment of this long-
term goal. The same article points out that the targets will be reached through mitigation, 
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adaptation, finance and on the basis of “equity and of common but differentiated 
responsibilities”.85 In further, Paris Agreement repeats in Article 2 the provisions of UNFCCC 
with regard to the eradication of poverty and sustainable development.86 
The Agreement includes a range of provisions which create great expectations for 
the mitigation of climate change through cost-efficient energy policies. Paris Agreement 
differentiates from Kyoto Protocol in some points, as it tries to cover the deficiencies of its 
predecessor. Its content is more precise and concrete creating a legal framework capable of 
giving certain solutions in crucial issues of climate change and energy policy. The structure 
of the Agreement is similar to the Kyoto Protocol and the UNFCCC. It initiates from the 
objective, continues with the commitments and proceeds with a delineation of the ways of 
implementation either on the initiative of the Parties or through various mechanisms. When 
in terms of the main points of the Agreement, there should be an outlining of the most 
important provisions.  
Firstly, a pivotal element that does not exist in Kyoto Protocol refers to the Intended 
Nationally Determined Contributions (INDCs). The ADP in the 19th COP in Warsaw was the 
first one which invited the Parties to prepare their INDCs. Paris Agreement -two years later- 
based on the Durban Platform for Enhanced Action, introduces the concept of Nationally 
Determined Contributions (NDCs) in its text. NDCs which shall be prepared, communicated 
by the Parties every five years, and be recorded in a public registry87 constitute a medium 
for the mitigation of climate change. The Conference of the Parties serving as the meeting 
of the Parties to the Paris Agreement (CMA) will be responsible for the global stocktake on 
the basis of the NDCs that will be filed.88 The text of the Agreement provides some general 
directions for these intended contributions.89 In fact, NDCs “transform” the binding targets 
of Kyoto Protocol to non-binding pledges which are going to be applied on a voluntary self-
imposed basis. In other words, they follow the bottom-up approach instead of the top-
down theory that has been applied in the case of Kyoto (Doelle, 2016). NDCs are based on 
                                                 
85
 Paris Agreement, Article 2 par. 2  
86
 UNFCCC, Article 4 par. 7  
87
 Paris Agreement, Article 4  & 14 
88
 Paris Agreement, Article 14 par. 2 
89
 Paris Agreement, Article 4 
37 
 
the initiative of the Parties and derive from domestic measures which are going to reflect 
international level. 90 91 
Another crucial component of the Agreement is the provision of various 
mechanisms. Firstly, it contains two market-based mechanisms which target to 
environmental integrity, transparency, avoidance of double counting and sustainable 
development. On the one hand “the Parties shall engage in cooperative approaches that 
involve the use of internationally transferred mitigation outcomes” 92 -namely, they should 
act in a way similar to emissions trading- and on the other hand, a mechanism for the 
accomplishment of sustainable development is established.93 Despite the fact that some 
states opposed in the existence of market-based approaches, the Agreement includes, after 
all, these two mechanisms using a more flexible language, since it does not directly refer to 
markets while it clearly “recognizes the importance of non-market approaches. This 
flexibility could be considered as an attempt on behalf of negotiators to satisfy all states in 
order for a higher approval to be accomplished.  In general, these two mechanisms based 
on a common accounting system (Daniel Bodansky, 2016) could function under certain 
conditions. Consequently, the Agreement retains the Warsaw International Mechanism for 
Loss and Damage94 which has been established at COP-19 in Warsaw, so as for the Parties to 
avoid the adverse effects of climate change. The mechanism shall from now on be subjected 
to the CMA.95 Finally, Article 15 of Paris Agreement provides one more mechanism which 
shall be responsible for the compliance of Parties with the provisions.96 
Adaptation constitutes an equally important issue for climate change. The 
Agreement devotes a separate article for the accomplishment of adaptation through “the 
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enhancement of adaptive capacity, resilience and the reduction of vulnerability to climate 
change”.97 Adaptation is correlative to mitigation since the accomplishment of mitigation 
will reasonably limit the need for adaptation efforts. 98 It is noteworthy that adaptation is 
also included in the stocktaking procedure of Article 14. Financial support of developing 
countries is likewise embodied in an article of the Agreement, following the provisions of 
UNFCCC 99 and providing that developed countries should be the leaders in this support 
while other states can fund on a voluntary basis.100 Finally, there is a range of provisions in 
terms of implementation. The most characteristic ones refer to the need for an enhanced 
transparency framework101, the global stocktake under the CMA that will evaluate the 
progress of states with regard to the accomplishment of the objectives102, and the 
mechanism of Article 15 which will assess if the Parties conform to the Agreement.103 
 
4.2 The legal nature and the legal consequences 
 
The legal character of the Agreement constitutes an ambivalent issue. It divides the 
scholar community, as there are certain reviews which support that the Agreement does 
not fulfill the necessary elements of a protocol or a treaty; thus, it has no legal character 
and it is just a set of commitments. This argument is based on the lack of enforcement 
mechanisms and sanctions in case of non-compliance in combination with the non-binding 
and imprecise provisions of the Agreement (Slaughter, 2015). 104 However, these elements 
are not the prerequisites for the foundation of the legal character; Paris Agreement is a 
treaty and does make part of international law (Bodansky, 2016). Firstly, the 
implementation of the Agreement by the courts does not provide with the legal character. 
An instrument should be justiciable in order to be imposed by courts but, the non-
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invocation before the judge does not mean that it is not legally binding. Furthermore, 
enforceability and compliance through mechanisms are not essential in order for a rule to 
be characterized as legally binding. There are pretty enough examples of non-legal norms 
that are enforceable and vice versa; every norm -legal or not- can be followed by a sanction 
in case of non-compliance. Finally, there is no prerequisite for an instrument to include only 
mandatory provisions in order to obtain the legal character. On the contrary, if the text is 
created through a law-making procedure, it will be legally binding independently from the 
enforceability, the implementation and the precision of its context.  
Paris Agreement has been concluded between States in written form, is governed by 
international law and includes all stages of signature, ratification, acceptance, and approval; 
thereby, it fulfills the requirements of Vienna Convention on the Law of the Treaties105 in 
order to be characterized as a “treaty”.106 In further, Paris Agreement includes a mix of 
provisions -binding and non-binding-, as there is a variety of the verbs “shall”, “should”, 
“might” which create either obligations or recommendations. This use is due to the denial 
of some countries to accept the Agreement if it included binding targets similar to Kyoto 
Protocol. For example, in the case of NDCs, the verbs that are used point to procedural 
obligations which shall be implemented -not achieved. The lack of commitment in terms of 
achievement managed to persuade the states that had not ratified Kyoto Protocol to ratify 
the Paris Agreement. In any case, the dissimilarity in the provisions does not frustrate the 
legal character of the whole Agreement. Any doubt which may derive from the use of the 
term “Agreement” is also unfounded since the name does not affect the intention of the 
Parties to adopt a treaty. The choice of “Agreement” instead of “Protocol” or “Convention” 
is due to an attempt to compromise the will of some states which wanted to avoid a 
correlation with the UNFCCC; in fact, there is an affiliation with the Convention 107 to a 
minor extent compared to Kyoto Protocol. 108 
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4.3 The advantages and the drawbacks 
 
Compared to the previous legal attempts, Paris Agreement goes a step further. It has 
of course advantages, but it is also characterized by certain deficiencies. In terms of the 
benefits, the more promising target of 1.5 degrees above the pre-industrial levels absolutely 
constitutes a positive element of the Agreement. 109 Another important feature is the 
reference to transparency to a greater extent compared to UNFCCC and Kyoto Protocol.110 
In general, transparency is pivotal for the function of a system. In the case of a legal treaty 
which is characterized by such diversity of interests between states, transparency is 
essential for the accomplishment of the desirable results. Consequently, the global 
stocktake combined with transparency could give a really efficient implementation, since it 
can provide with quite useful information of the progress of the states and indicate the 
potential need for changes in energy policies.111  
Furthermore, the inclusion in the preamble of the Paris Agreement of human rights 
could be characterized as a first step towards the recognition of interaction between 
climate change and human rights. 112 Except for the preamble, there are also some 
provisions which connect to human rights by referring to the eradication of poverty, food 
security, and fair implementation. 113 However, this advantage could also be considered as 
one of the deficiencies of the Agreement. The reference is quite vague and limited and does 
not create certain obligations for the respect of human rights affected by climate change. 
114The preamble creates some moral feelings to the Parties but does not bind them. In a 
more optimistic approach the reference -although limited- is a little step towards a potential 
integration of a chapter for human rights in the legal field of climate change. Another 
shortcoming concerns the language that is used in terms of long-term goals of Article 2 and 
NDCs. The targets may be quite promising, but there is no clarity on the procedures that will 
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contribute to mitigation and adaptation and no reference to renewable energy policies or 
ways of removal and storage of carbon.  
In terms of mechanisms, the Warsaw mechanism may be quite important -especially 
for small states-; however, it lacks in efficiency as there is no provision for compensation in 
case of loss and damage. Moreover, the provision for financing the developing countries in 
order to be capable of mitigating the emissions of GHG and adapting to climate change is 
also deficient, as Article 9 does not refer to new sources of funding, accurate amounts or 
ways for the implementation of financial support.115 Taking into consideration both 
advantages and handicaps, one could say that Paris Agreement has managed to overcome 
some deficiencies of Kyoto Protocol; nonetheless, a range of important issues should be 
reassessed and certain provisions should be revised or formulated in a more articulate way.  
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5. Challenges for implementing the Paris Agreement 
 
The implementation of the Paris Agreement is not an easy target. There are crucial 
matters which pose certain obstacles in respect of the application. Primarily, there is no 
provision of a policy towards the long-term objectives. The voluntary and managerial 
approach through the NDCs cannot reassure the compliance of the Parties. A series of 
politic and economic interests of States can frustrate the function of NDCs and even the 
whole agreement. The greatest concerns refer to the United States, which experience a 
change in their political status that may affect their participation in the Agreement. The new 
president, Donald Trump is a skeptic of climate change and has already indicated an 
intention to quit Paris Agreement and cancel any negotiating efforts on behalf of its 
predecessor Barack Obama.116 Except for the US, emerging economies -such as China and 
India- have also shown their discontent for renewable energy which may menace their 
development. Taking into consideration this data, the concern of small-island states for the 
non-ratification on behalf of high emitters is absolutely reasonable.117 Thus, these three 
categories of countries are pretty enough to lead to a total frustration if they do not comply 
with their obligations.  
In addition, the problems of differentiation between developed and developing 
country are quoted by the majority of scholar community (Bodansky, 2016; Doelle 2016). 
The different emissions and capacities of the states that are Parties to the Agreement 
constitute a problem which is under discussion throughout all conferences for climate 
change. While the Kyoto Protocol has adopted a sharp differentiation which separated the 
countries in a way that developing countries were totally excluded from any commitments, 
the next conferences moved towards an elimination of this approach. They kept some 
elements of differentiation in respect of the capacities of the states, but they suggested 
pledges for all countries. Paris Agreement managed to approach the differentiation in a 
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more efficient way. 118 It refers to a form of self-differentiation and it avoids a concrete 
categorization of countries into Annexes. 119 The partial confrontation of this pivotal issue 
through the context of the Agreement, unfortunately, cannot solve the problem, since it will 
continue to exist - on the grounds that existing economic systems cannot offer an equation 
of national wealth of all states- and obstruct a totally equal agreement for all Parties.  
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6. Alternative solutions for a more efficient implementation 
 
Paris Agreement could potentially confront the complex issue of climate change 
through a differentiation of its text in some points. An important addendum concerns the 
time framework for the accomplishment of stabilization of global temperature to 2 degrees 
above pre-industrial levels. The vague time framework provided by the Agreement cannot 
give a direct solution to the problem. According to the data provided in terms of emissions, 
if there is not an urgent reaction by all states, the impacts of climate change will worsen and 
will demand an even higher attempt for mitigation and adaptation. In addition, there should 
be alterations on the enforcement mechanisms in a way that will assure the participation by 
all Parties. The Kyoto Protocol constitutes an example that should be avoided, as it did not 
manage to attract a total participation and compliance on behalf of States. The mechanisms 
-in any case- should be based on transparency and on the succession of the goals. Their 
assignment in a supreme body which will be independent and will not be affected by politic 
or economic interests could be the key to a better function. Simultaneously, the provision of 
sanctions that would not prevent states from ratification could contribute to a greater 
attempt towards mitigation and adaptation. 120 
Another issue that could contribute to a more efficient implementation is the solar 
radiation management (SRM). While there are explicit provisions for carbon dioxide 
removal, 121 there is no reference to the SRM, which could be the supplement for an energy 
policy towards the decrease of global warming. SRM is based on the creation of 
stratospheric sulfate aerosols which could diminish the radiative forcing more quickly and at 
lower costs. 122 However, SRM bears certain risks that may constitute the reason for their 
exclusion of the text of the Paris Agreement. In particular, it only decreases the radiative 
forcing and it does not remove the GHG from the atmosphere; thus, it cannot deal with the 
                                                 
120
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122
 Horton, J., Keith, D. and Honegger, M. (2016). Implications of the Paris Agreement for Carbon Dioxide 
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rest impacts of climate change. In further, it may provoke side effects -such as the depletion 
of ozone and the affliction of the hydrological cycle. 
Finally, we should refer two points that could strengthen the Paris Agreement. On 
the one hand, the abandonment of sovereignty of states and a shift to a mindset that poses 
global interest above individual interests can lead to a common confrontation. On the other 
hand, the orientation and the awareness of all people are equally important, as climate 
change affects not only the infrastructures and the development of a state but also the 
residents of each county. In general, Paris Agreement constitutes a quite useful tool for the 
future of international climate, energy, and environmental legislation. The improvement of 
its provisions through addenda and changes could potentially lead to a treaty that deals 
with every aspect of climate change and provides with the most efficient confrontation. It 
opens a new era for climate legislation and it definitely could be characterized as the most 
remarkable effort towards mitigation and adaptation. 
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Conclusion 
 
Climate is changing at an alarming pace; both citizens and politic leaders should 
cooperate in order to avert the forthcoming consequences. Except for the impacts on the 
environment, climate variations are also affecting human health. Energy policy is the key to 
the problem. The understanding of the real benefits of a friendly to the environment energy 
consumption, the real consensus of scientists on climate change insusceptible to politic 
interests and the cooperation of both developed and developing countries according to 
uniform legal instruments could lead to the most profitable confrontation. There are, of 
course, a range of states which are willing to adjust their energy policy in order to avoid 
great emissions of GHG. There are also numerous people who either individually or either 
through associations fight against conventional polluting energy and indicate the necessity 
of reaction by all people.123 Climate change is not a regional phenomenon that may afflict 
certain states. On the contrary, it has so large dimensions that can put in danger the human 
existence on the Earth. Not only global leaders, but also citizens are accomplices to the 
constant variations of the climate. It`s time to assume our responsibilities, try to understand 
the benefits of a cost-efficient energy policy and act together to deal with the problem. 
Paris Agreement can be the cornerstone towards the accomplishment of a successful legal 
treaty which will have global dimensions and will bind all states in the most effective way. 
Besides, it`s our duty to save our planet, not only for ourselves but for the sake of our 
descendants. 
 
                                                 
123
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Appendices 
 
Appendix 1 
 
For a better understanding of certain natural variations of climate there is a 
quotation of the function of Milankovitch cycles and tectonic plates. As Dana Desonie 
presents in its book: 
Milankovitch Cycles  
“Significant variations in the amount of solar radiation striking the planet can be the 
result of differences in Earth’s position relative to the Sun. Solar radiation in a particular 
location can vary as much as 25%, although the global average varies much less. 
Nonetheless, large deviations in solar radiation have profoundly influenced global climate 
through Earth history by, for example, initiating ice ages. The patterns of variation are 
described by the Milankovitch theory, named for the Serbian geophysicist Milutin 
Milankovitch, who proposed the idea in the 1930s. The Milankovitch theory describes three 
variations in Earth’s position relative to the Sun: 
Earth’s orbit around the Sun changes from a more circular route to a more elliptical 
one on a cycle of about 90,000 to 100,000 years: This variation is called eccentricity. When 
the orbit is more circular, as it is now, the amount of solar radiation the Earth receives 
during a year differs by only 6%. When the orbit is at its most elliptical, solar radiation varies 
by between 20% and 30%. Such a large variation in solar radiation profoundly affects global 
climate.  
Earth also wobbles on its axis of rotation. This wobble is known as precession. 
Currently, Earth’s axis of rotation points toward Polaris, the North Star. Precession moves 
the orientation of the axis of rotation so that in about 12,000 years it will point toward the 
star Vega, which will then be the new North Star. At that time, the Northern Hemisphere’s 
summer will take place when Earth is closest to the Sun (unlike now) and Northern 
Hemisphere winter will be when Earth is farthest from the Sun (also unlike now). As a result, 
2 
 
winters will be much colder and summers will be much warmer than they are today. 
However, precession will continue, and in 27,000 years Polaris will again be the North Star. 
Earth’s seasons are caused by the 23.5° angle of the planet’s axis of rotation. As 
Earth orbits the Sun, the tilt of the planet’s axis relative to the Sun changes throughout the 
year. The Northern Hemisphere is tilted the most toward the Sun on summer solstice (June 
21 or 22), when the Sun’s rays reach the farthest north. The Northern Hemisphere is tilted 
farthest away from the Sun on winter solstice (December 21 or 22). But this axial tilt (or 
obliquity) is not constant. Over a period of about 41,000 years it varies between 22.1 and 
24.5 degrees. The smaller the planet’s tilt, the less variation there is between summer and 
winter in the middle and high latitudes. When winters are milder and summers are cooler in 
the high latitudes, glaciers are more likely to form. 
The superimposition of these three variations results in a variation in climate pattern of 
about 100,000 years. Scientists have shown that the climate in the past several hundred 
thousand years, and particularly the glacial advances of the Pleistocene Ice Ages, has been 
closely associated with the 100,000-year pattern of these Milankovitch cycles.” 
 
Tectonic Plates 
“The movements of the continents and the processes that cause them are described 
by the theory of plate tectonics. Because plate movements determine the shapes and sizes 
of continents and ocean basins, plate tectonics can have a long-term effect on climate. 
When all the continents are joined into one supercontinent, as they were 225 million years 
ago (MYA), most of the land area is far from the oceans, and a harsher continental climate 
dominates. But when the continents are separate, as they are today, ocean currents are 
better able to distribute heat because more of the land surface is near an ocean. This results 
in less extreme global and regional climate. Plate motions also reinforce Milankovitch 
cycles. If continents are located near the poles, and the amount of solar radiation reaching 
the poles is low, snow and ice will accumulate, which is favorable to planetary cooling and 
perhaps the initiation of an ice age. Plate tectonics cause geologic activity that, in turn, 
influences climate. When limestone or other carbonate rocks push up to form mountain 
ranges, or when tectonic activity lowers sea level so that more carbonate rocks are exposed, 
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these rocks undergo a weathering process that releases the greenhouse gas CO2 into the 
atmosphere. But if plate tectonics processes cause the sea level to rise, carbonate 
breakdown decreases. Plate tectonic movements cause most volcanic eruptions. These can 
have short- or long-term effects on the climate. The aerosols released by the 1991 eruption 
of Mt. Pinatubo in the Philippines reduced global insolation by 5% and decreased average 
global temperature by about 0.9°F (0.5°C) the following year. As a result, the United States 
had its third wettest and coldest summer in 77 years. In addition, extremely rare, but 
incredibly large, eruptions of flood basalts produce very fluid lava that covers millions of 
square miles (km) with extremely thick flows. These violent eruptions propel ash, dust, and 
aerosols into the stratosphere, block sunlight, and cause global cooling. Conversely, the 
eruptions release CO2, which causes greenhouse warming. If the basalt eruption is rich in 
sulfur gases, the sulfur combines with water vapor to produce sulfuric acid haze.  
 Sulfur- and nitrogen-oxide gases in the atmosphere combine with water vapor to 
form sulfuric and nitric acids, which later fall as acid rain, rain that is more acidic than 
natural rainwater. Acid rain can damage plants and dissolve shells and have many other 
negative effects. Similarly, asteroid impacts can cause climate change as enormous amounts 
of particles are thrust into the air and block sunlight, leading to global cooling. On the other 
hand, sulfur gases, CO2, and water vapor are GHG that cause global warming. Mass 
extinctions are possible results of asteroid impacts or flood basalt eruptions. “ 124 
 
Appendix 2 
 
The EU made some remarkable efforts for the mitigation and adaptation to climate 
change independently from its international obligations. It has ratified all the treaties and 
protocols in terms of climate change, but it also promoted an energy policy which can 
contribute to the confrontation of the issues arisen from climate change. Energy Roadmap 
2050 is an instrument which poses a long-term goal towards the reduction of emissions of 
GHG by 80-95% when compared to 1990 levels. The target should have been fulfilled by 
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2050. The Roadmap suggests a transmission to energy policy which does not increase GHG 
and simultaneously will contribute to the decrease posed by the latter target. The 
accomplishment of this goal should not underestimate competitiveness and security of 
supply. In particular, it seeks to create a neutral framework which does not affect national 
energy strategies but it will promote significant innovation in new technologies and 
investments in renewable energy, energy efficiency, and grid infrastructure. 
In particular, European Commission through the European Energy Roadmap 
presents four routes towards a more sustainable, competitive and secure energy system in 
2050 which will be based on energy efficiency, renewable energy, nuclear energy and 
carbon capture and storage. In the words of the official site of European Commission:  
 “Decarbonizing the energy system is technically and economically feasible. In 
the long-run, all scenarios that achieve the emissions reduction target are 
cheaper than the continuation of current policies. 
 Increasing the share of renewable energy and using energy more efficiently 
are crucial irrespective of the particular energy mix chosen. 
 Early infrastructure investments cost less and much of the infrastructure in 
the EU built 30 to 40 years ago needs to be replaced anyway. Immediately 
replacing it with low-carbon alternatives can avoid more costly changes in 
the future. According to the International Energy Agency, investments in the 
power sector made after 2020 would cost 4.3 times as much as those made 
before 2020. 
 A European approach is expected to result in lower costs and more secure 
energy supplies when compared to individual national schemes. With a 
common energy market, energy can be produced where it is cheapest and 
delivered to where it is needed.” 125 126 
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